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I.

(2) DIHICRRESHIEAAL RIS B Sk — » 254 HEFTEIL Engineering
Stress-Strain %K True Stress-Strain HEAR - WARfEE T . (5%)

(b) 758 Considerer*s criterion for necking - A3 —EHARERE B2 True
Stress-Strain 4R - (5%)

(c) Why some materials with BCC crystal has Sharp Yield Point? (5%)

2.

(a) Please show where the Octahedral Void and Tetrahedral Void located in the FCC
and BCC unit cells repectively? (5%) )

(b) How many of Octahedral Voids and Tetrahedral Voids in each FCC and BCC unit
cells repectively? Please use Miller indices to express the locations of these
octahedral and tetrahedral voids o (5%)

(c) The iron FCC crystal structure is able to dissolve a mhch larger concentration of
carbon than is the BCC structure. Please explain why - (5%)
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(a) BEEFTRE Th £ W i ARG R R o LI
RR{RIE: H=TE %8515 (i) Grain Boundary 10-7 - ~
Diffusivity, (ii) Lattice Diffusivity, and (iii) Surface " _
Diffusivity, FRIEATRES WEE RS 2 LT T
TEFFHEF 2 (5%) T 1ok _
(b) IEERESRBHE R WA - RIESGELE iyt b a L _
N ? BHBRTRERE ? K EHS - Rs g '
a7 2 (5%) g 1on)- —
(©) FIHEM—BRIREY > Fm M (apprent) 2 GO RS ol N
Grain Boundary Diffusivity #J Lattice Diffusivity ;7 B 3
1% 2 WFI AL BR R B R T » WHETTERE £ ol ]
%a%ﬁﬂEPZPﬁﬁiiE%ﬁﬁa%ﬁﬂﬂP%}ﬁ% ? (5%) ol _
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Diffusion of Th in W

4.

(@) —RWE » ¥i1T(Cold Work) %2 3B K (Anncaling) BB BRI & B4 = REEY >
B FAFIBREIRSE RER - (7%)

(b) — B TB 38K Creep) B B 7E 151 G2 1B P EALFEE ) F 4T HCFER (strain) B T2 B0
RO WL =PER B A BINSR RIS R E I - (8%)
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5.

(8) X-ray HRRPREZAE » HBCREE 2 — R - WA
X-ray diffractometer 7 REESHE » WACRETHEE - 2 (5%)

(b) {778 Continuous X-ray J Characteristic X-ray ? (5%)

6.

(a) What is the strain energy of a screw and an edge dislocation? Which is larger?
(3%)

(b) What is the dislocation density of a well-annealed and cold worked metallic crystal?
(3%)

() Is it possible to have a dislocation-free materials? Please explain why? (3%)

(d) What is the Hall-Petch equation? (3%)

(e) What is the dislocation atmospheres? (3%)

7.

(a) Please explain what is the fatigue fracture of metallic material. (5%)

(b) The figure on the right is a typical fatigue fracture surface which
shows two regions with characterisitcally defferent aspects. Please
identify these two regions and the origin of fracture (£ E";> A-E
RECRRHY).  Explain why. (5%)

(c) Fatigue properties can usually be expressed by the S-N curve.
Please draw a typical S-N curve for a steel and an aluminum alloy
sample respectively. Please discuss and explain the difference of
these two S-N curves. (5%)




